Phosphorylation and dephosphorylation of human promyelocytic leukemia cell (HL-60) proteins by tumor promoter.
Human promyelocytic leukemia cell line (HL-60) has been shown to be induced to the terminal differentiation into macrophage-like cells by a tumor promoter, 12-O-tetradecanoyl-phorbol-13-acetate (TPA). The present studies describe the effects of TPA on the phosphorylation of HL-60 cell proteins. A rapid decrease in the phosphorylation of a 75 kD protein was observed within a few minutes after treatment with TPA. On the other hand, TPA treatment of HL-60 cells caused rapid increase in the phosphorylation of a 67 kD protein and other minor proteins. Phorbol and 4 alpha-phorbol-12,13-dodecanoate, both of which are biologically inactive derivatives of TPA, failed to cause any changes in protein phosphorylation in HL-60 cells. These results suggest that changes in protein phosphorylation are involved in mechanisms of the differentiation in HL-60 cells induced by TPA. Cell fractionation experiments revealed that 67K protein was located in cytosol. Though 75K protein also seemed to be located in cytosol, the phosphate moiety of 75K protein was almost lost during cell fractionation, suggesting that the phosphorylation of 75K protein was specifically regulated in HL-60 cells. Dimethyl sulfoxide (DMSO), retinoic acid (RA) and 1,25-dihydroxy-vitamin D3, all of which induce the differentiation in HL-60 cells, did not cause any changes in protein phosphorylation. These results suggest that the changes in protein phosphorylation are specific for TPA. The possible mechanisms of changes in protein phosphorylation by TPA were discussed.